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(54) CATALYST DEGRADATION DEGREE DETECTION DEVICE 

(57)Abstract: 

PURPOSE: To prevent exhaust emission from being 
degraded when degradation degree is detected in the 
catalyst degradation detection device provided for the 
exhaust gas passage of an internal combustion 
engine. 

CONSTITUTION: An air fuel ratio sensor 18 is 
disposed at the downstream of a catalyst converter 
11. A fuel-cut detecting means M1 detecting fuel-cut 
to an internal combustion engine 1, is provided. An 
air fuel ratio change-over means M2 is provided, 
which makes an air fuel ratio fuel rich when fuel 
supply is found by the fuel-cut detecting means M4 to 
have been suspended for a specified period of time. 
An 02 storage computing means M4 computes the 

oxygen adsorption capacity of the catalyst converter 1 1 based on the detected values of 
the air fuel ratio sensor 18 and a gas quantity detecting means MS. And a degradation 
degree detecting means M5 then detects the degradation degree of catalyst based on the 
oxygen quantity computed by the 02 storage computing means 9. 
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* NOTICES * 

JPO and MCIPI are not resiponsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 



precisely. , , j 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

rClaim^i?The exhaust gas supplied to the catalytic converter formed all over an internal combustion 
engine's exhaust gas path The total amount of the exhaust gas which circulated said catalytic 
converter during the period until the output signal of the air-fuel ratio sensor ganged in the lower 
stream of a river of said catalytic converter after switching to fuel Rich from fuel Lean to theoretical 
air fuel ratio and performing this switch turns into a signal showing fuel Rich, Compute tiie amount 
of oxygen emitted into exhaust gas from said catalytic converter during said period based on the air- 
fuel ratio of the exhaust gas supplied to said account catalytic converter of period Nakamae, and this 
amount of oxygen is recognized to be the oxygen adsorption capacity force of said catalytic 
converter It sets to detection equipment whenever [ catalyst de-activation / which detects whenever / 
said catalytic converter's degradation / based on this oxygen adsorption capacity force ]. A ftiel cut 
detection means to detect a halt of the fiiel supply when the fuel supply to said internal combustion 
engine is suspended under a predetermined operation situation. It is detection equipment whenever 
r catalyst de-activation / which is characterized by having the air-fuel ratio switch means which 
switches the gaseous mixture supplied to said internal combustion engine to the predetennined air- 
fuel ratio set to the rich side to predetermined period theoretical air fuel ratio when this fuel cut 
detection means carries out predetermined time continuation and a halt of fuel supply is detected ]. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] This invention relates to detection equipment whenever [ catalyst de- 
activation / which detects whenever / catalytic converter's which costs whenever / catalyst de- 
activation / for detection equipment, especially is formed all over internal combustion engine's 
exhaust gas path degradation / based on the amount of oxygen which can be stored in a catalytic 
converter ]. 

[Description of the Prior Art] The equipment indicated by Japanese Patent Application No. No. 
295651 [ three to ] is known as equipment which detects conventionally whenever [ catalytic 
converter's formed all over internal combustion engine's exhaust gas path degradation ]. According 
to this equipment, it becomes possible to detect whenever [ catalytic converter's degradation ] with a 
sufficient precision based on the oxygen adsorption capacity force of a catalytic converter. 
[0003] By the way, in the internal combustion engine for mount, in order to purify exhaust gas, 
catalysts such as a three way component catalyst, are arranged all over the exhaust gas path. A three 
way component catalyst is 02 [ so-called ] which the air-fuel ratio of the gaseous mixture supplied in 
an internal combustion engine's cylinder becomes larger than theoretical air fuel ratio, namely, 
adsorption maintenance of the excess oxygen which exists in exhaust gas will be carried out if it 
becomes fuel Lean, the air-fuel ratio of gaseous mixture becomes smaller than theoretical air fuel 
ratio, namely, emits the oxygen by which adsorption maintenance was carried out when it became 
fuel Rich. It has the storage function. 

[0004] if the gaseous mixture supplied in an internal combustion engine's cylinder serves as fuel 
Lean on the other hand ~ gaseous mixture ~ in exhaust gas, nitrogen oxides (NOX) come to be 
contained for inner excess oxygen. Moreover, if gaseous mixture serves as fuel Rich, from an 
internal combustion engine, the exhaust gas containing unbumt components, such as a carbon 
monoxide (CO) and a hydrocarbon (HC), will be discharged. 

[0005] Therefore, since a catalytic converter is adsorbed in superfluous oxygen when the 
configuration which forms a three way component catalyst all over an exhaust gas path, and 
circulates exhaust gas to this catalytic converter, then gaseoxis mixture become fuel Lean, it is NOX. 
It is returned, when gaseous mixture becomes rich, the oxygen with which the catalytic converter 
was adsorbed will be emitted, CO, HC, etc. will oxidize, and the unbumt component contained in 
exhaust gas can be purified efficiently. 

[0006] By the way, if a three way component catalyst deteriorates, exhaust gas punfication capacity 
will decline and reservation of good exhaust air emission will become difficult. On the other hand, 
since there is also no change in the movement engine performance of a car even if a catalytic 
converter deteriorates, the discovery is difficult. In addition, purification of exhaust gas is 02 of a 
catalytic converter, as described above. Degradation of the catalytic converter which can be set in 
this case since it is made by the storage fiinction is 02. The fall of a storage function is meant. 
[0007] Whenever [ above-mentioned catalyst de-activation / conventional ], it was made in order to 
meet such a demand, and the amount of oxygen to which a catalytic converter can stick under certain 
conditions is detected, and detection equipment is 02 from the amount of oxygen. It is going to 
judge the fall of a storage function, i.e., degradation of a catalytic converter. 
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[0008] In case the amoxint of oxygen to which a catalytic converter can stick in this equipment is 
detected, the gaseous mixture set to the fuel rich side (or fuel Lean side) is supplied to a 
predetermined time internal combustion engine, and oxygen is made to fully emit to a catalytic 
converter from theoretical air fuel ratio first (or it is made to adsorb). Next, the air-fuel ratio of the 
gaseous mixture supplied to an internal combustion engine is switched to fuel Lean (or fuel Rich), 
and oxygen is made to stick to a catalytic converter shortly (or emission). 

[0009] When its attention is paid to the air-fuel ratio of the exhaust gas in a catalytic-converter lower 
stream of a river here, it is 02 of a catalytic converter. By the storage function, while adjustment of 
the amount of oxygen in exhaust gas is possible, it is mostly maintained near theoretical air fuel 
ratio. Moreover, 02 When fuel Lean's (or fuel Rich) gaseous mixture continues being supplied 
exceeding the capacity of a storage function, naturally the air-fuel ratio becomes equal to the air-fiiel 
ratio of the exhaust gas of the catalytic-converter upstream, i.e., the air-fixel ratio of the gaseous 
mixture supplied to an internal combustion engine. 

[0010] Under the present circumstances, the excess oxygen in the exhaust gas which circulated the 
catalytic converter sticks to a catalytic converter in the meantime (or all are emitted in order that the 
oxygen currently adsorbed to the limit of the oxygen adsorption capacity force of a catalytic 
converter may oxidize the unbumt component in exhaust gas). 

[001 1] That is, after the air-fuel ratio of gaseous mixture is switched, the amount of excess oxygen 
(or the amount of insufficient oxygen) in the exhaust gas which circulated the catalytic converter by 
the time the air-fuel ratio of the exhaust gas in the lower stream of a river of a catalytic converter 
became fuel Lean (or fuel Rich) like the air-fuel ratio of gaseous mixture will be equivalent to the 
oxygen adsorption capacity force of a catalytic converter. 

[0012] Then, whenever [ above-mentioned catalyst de-activation / conventional ], detection 
equipment detected the amount of excess oxygen in the exhaust gas which formed the air-fuel ratio 
sensor in the lower stream of a river of a catalytic converter, and circulated the catalytic converter 
during the above-mentioned period (or the amount of insufficient oxygen), and has detected 
whenever [ catalytic converter's degradation ] based on the detection value while it establishes a 
means to detect the capacity which circulates a catalytic converter. 
[0013] 

[Problem(s) to be Solved by the Invention] However, as described above, m case detection 
equipment detects the oxygen adsorption capacity force of a catalytic converter, it needs to hold the 
air- fuel ratio of the gaseous mixture supplied to an intemal combustion engine to predetermined 
period fuel Rich or fuel Lean whenever [ conventional catalyst de-activation ]. And the period which 
holds the air-fuel ratio of gaseous mixture to the air-fuel ratio is set as the time amount long enough 
to which all the oxygen with which a catalytic converter is saturated with oxygen or the catalytic 
converter is adsorbed can be made to emit. 

[0014] Therefore, CO, HC, or NOX it became impossible to purify with a catalytic converter near 
the telophase of a period the air-fuel ratio is held in the above-mentioned conventional equipment at 
fuel Rich or fuel Lean It will be emitted all over a catalytic-converter lower stream of a river, i.e., 
atmospheric air. Thus, whenever [ above-mentioned catalyst de-activation / conventional ], when 
detection equipment performed detection of whenever [ catalyst de-activation ], it had the problem of 
worsening exhaust air emission temporarily. 

[0015] This invention is made in view of an above-mentioned point, and it aims at offering detection 
equipment whenever [ catalyst de-activation / which controlled aggravation of the exhaust air 
emission at the time of detection whenever / degradation ] by performing detection of whenever 
[ catalyst de-activation ] during the period when the fuel supply to an intemal combustion engine is 
suspended, i.e., a fuel cut. 
[0016] 

[Means for Solving the Problem] The principle Fig. of detection equipment is shown m drawing 1 
whenever [ for attaining the above-mentioned purpose / catalyst de-activation ]. In drawin g 1 , 1 
shows the intemal combustion engine which has detection equipment whenever [ concerning this 
invention / catalyst de-activation ]. A catalytic converter 1 1 is formed all over an intemal combustion 
engine's 1 exhaust gas path. The air-fuel ratio sensor 18 is arranged on the lower stream of a river of 
this catalytic converter 1 1 . The air-fuel ratio sensor 1 8 detects the air-fuel ratio in the gas supplied to 
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the upstream of a catalytic converter 1 1 . 

[0017] The fuel cut detection means Ml detects a halt of the fuel supply, when the fuel-supply 
condition to an intemal combustion engine 1 is supervised and fuel supply is suspended under a 
predetermined operation situation. The air-fuel ratio switch means M2 switches the gaseous mixture 
supplied to an intemal combustion engine 1 to the predetermined air-fuel ratio set to the rich side to 
predetermined period theoretical air fuel ratio, when the fuel cut detection means Ml carries out 
predetermined time continuation and a halt of fuel supply is detected. The capacity detection means 
M3 detects the capacity which circulates a catalytic converter 11. 

[0018] Moreover, 02 The storage calculation means M4 is based on the detection value of the air- 
fuel ratio sensor 18, and the detection value of the capacity detection means M3. After the air-fuel 
ratio of the gas supplied to the upstream of a catalytic converter 1 1 by the air-fuel ratio switch means 
M2 is switched to fuel Rich The total amount of the exhaust gas which circulated the catalytic 
converter 1 1 during the period xintil it outputs the signal with which the air-fuel ratio sensor 18 
expresses fuel Rich is computed. Based on the air-fuel ratio after being switched to the exhaust gas 
total amount and fuel Rich, the amount of oxygen emitted into exhaust gas from the catalytic 
converter 1 1 during the above-mentioned period is computed as oxygen adsorption capacity force of 
a catalytic converter 11. And the detection means M5 is 02 whenever [ degradation ]. Whenever 
[ catalyst's degradation ] is detected based on the amount of oxygen computed by the storage 
calculation means 9. 
[0019] 

[Function] Whenever [ above-mentioned catalyst de-activation ], in detection equipment, the fuel cut 
detection means Ml detects the fuel cut, when a halt of the fuel supply performed when the fuel 
supply to the intemal combustion engines 1, such as the time of moderation, is unnecessary is 
performed. Since it is the processing performed only when the fuel cut in an intemal combustion 
engine has unnecessary fuel supply here, it performs, only when the throttle valve 9 prepared in the 
air intake duct 6 is a close by-pass bulb completely. 

[0020] During a period after a fuel cut is performed until an air- fuel ratio is switched to fuel Rich by 
the air-fuel ratio switch means M2, while the air which does not contain a fuel at all circulates to a 
catalytic converter 1 1 and it is finally adsorbed in the oxygen according to the oxygen adsorption 
capacity force of a catalytic converter 11, from the air-fuel ratio sensor 18, the signal showing an air- 
fuel ratio being fuel Lean is outputted, since [ under the present circumstances, ] the fuel is not 
contained in exhaust gas - the lower stream of a river of a catalytic converter 1 1 - NOX etc. — an 
oxide is not discharged 

[0021] the air- fuel ratio of the gaseous mixture supplied to an intemal combustion engine 1 by the 
air-fuel ratio switch means M2 - a fuel - if switched richly - a catalytic converter 1 1 - throttle- 
valve 9 close by-pass bulb completely - corresponding - a little fuel ~ rich exhaust gas circulates. 
The oxygen with which the catalytic converter 1 1 was adsorbed by this is gradually emitted, in order 
to compensate the amount of insufficient oxygen in exhaust gas. 

[0022] Under the present circumstances, while the amount of insufficient oxygen in exhaust gas is 
suppUable with the oxygen with which the catalytic converter 1 1 was adsorbed, the air-fuel ratio 
sensor 18 outputs the signal showing theoretical air fuel ratio. And when all the oxygen in a catalytic 
converter 1 1 is emitted, the signal with which, as for a fuel rich next door and the air-fuel ratio 
sensor 18, the ambient atmosphere of catalytic-converter 1 1 lower stream of a river expresses fuel 
Rich is outputted after it. Here, while the flow rate of the exhaust gas which circulates a catalytic 
converter 1 1 is little, at the time of predetermined period termination, a switch in the fuel cut 
condition is again performed by the air-fuel ratio switch means M2. Therefore, unbumt components 
emitted into atmospheric air after emission of all oxygen, such as CO and HC, are controlled by pole 
small quantity. 

[0023] 02 The storage calculation means M4 is judged as a time of all the oxygen with which the 
time of the signal with which fuel Rich is expressed from the air- fuel ratio sensor 18 being outputted 
was adsorbed by the catalytic converter 1 1 being emitted. While making all the oxygen with which 
the catalytic converter 1 1 was adsorbed based on the detection value of the capacity detection means 
8 emit, the total amount of the exhaust gas which circulated the catalytic converter 1 1 is computed, 
and it is 1 1 catalytic converter02 about the oxygen deficiency in the total amount of exhaust gas. It 
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considers as the amount of storage. 
[0024] 

[Example] Drawing 2 shows the block diagram of one example of detection eqxupment whenever 
[ concerning this invention / catalyst de-activation ]. In addition, the same sign is given to the same 
component as drawing 1 . 

[0025] In drawing 2 , 1 shows the internal combustion engine which has detection equipment 
whenever [ catalyst de-activation / of this example ]. An internal combustion engine's 1 suction port 
and exhaust air port are shown by the inside 2 and 3 of this drawing, respectively. Each suction port 
2 of an internal combustion engine 1 is connected with a surge tank 5 through the corresponding 
branch pipe 4, and a surge tank 5 is connected with an air cleaner 8 through an air intake duct 6 and 
an air flow meter 7. . 

[0026] A throttle valve 9 is arranged in an air intake duct 6. On the other hand, the exhaust air port 3 
is connected to the catalytic converter 1 1 which contained the three way component catalyst 
equivalent to the above mentioned catalyst through an exhaust manifold 10. Moreover, the fuel 
injection valve 12 controlled based on the output signal of an electronic control unit 20, respectively 
is arranged by each branch pipe 4 connected with a suction port 2. 

[0027] The electronic control unit 20 which is the important section of this example is equipped with 
the read-only memory (ROM) 22 mutually connected by the bi-directional bus 21, random access 
memory (RAM) 23, a central processing unit (CPU) 24, input port 25, and an output port 26. 
[0028] An air flow meter 7 generates the output voltage according to an inhalation air content, and 
supplies the output voltage to input port 25 through A/D converter 27. When a throttle valve 9 is in 
an idling location, it becomes ON, and the idle switch 13 which supplies the output signal to input 
port 25 is attached in the throttle valve 9. 

[0029] Moreover, the coolant temperature sensor 14 which generates the voltage signal according to 
cooling water temperature is attached in an internal combustion engine 1, and the output voltage is 
supplied to input port 25 through A/D converter 28. Furthermore, the output signal of the rotational 
frequency sensor 15 which generates the pulse showing an internal combustion engine's rotational 
frequency is supplied to input port 25. 

[0030] In the exhaust manifold 10 of the catalytic-converter 1 1 upstream, the 1st air- fuel ratio sensor 
16 is arranged, and the 2nd air-fuel ratio sensor 18 equivalent to the above mentioned air-fuel ratio 
sensor is arranged in the flueway 17 of catalytic-converter 1 1 lower stream of a river. These [ 1st ] 
and the 2nd air-fuel ratio sensor 16 and 18 are connected to input port 25 through the current 
potential conversion circuits 29 and 30 and A/D converters 31 and 32 which correspond, 
respectively. Moreover, the display 35 which displays whenever [ fuel injection valve 12 and 
catalyst^s degradation ] through the drive circuits 33 and 34, respectively is connected to the output 
port 26. 

[0031] The 1st and 2nd air-fuel ratio sensors 16 and 18 form cathode on the lateral surface while 
forming an anode plate on the medial surface of the tube-like object which consists of a zirconia, and 
they have the structure which covered the outside of cathode by the porous layer further. Between 
these anode plates and cathode, the current I according to the air-fuel ratio of an ambient atmosphere 
as shown in drawing 3 (A) flows. 

[0032] This current I is transformed into the electrical potential difference V as shown in drawing 3 
(B) in the current potential conversion circuits 29 and 30 which correspond, respectively. That is, the 
output voltage V corresponding to an air- fuel ratio is supplied to A/D converters 31 and 32, and 
detection of an air-fuel ratio is performed in an electronic control unit 20 based on this output 
voltage V. 

[0033] In this example, the fuel injection dviration TAU from a fuel injection valve 12 is computed 
based on a degree type. 

[0034] TAU=TP-FAF-GA-C-M - here, TPibasic fiiel-oil-consumption FAF:feedback amendment 
**** GArstudy coefficient-C:increase-in-quantity multiplier M:air-fuel ratio setting multiplier basic 
fuel-injection-duration TP is fuel injection duration required to make into theoretical air fuel ratio the 
air-fuel ratio of the gaseous mixture supplied to an internal combustion engine, and is beforehand 
memorized in ROM22 as an internal combustion engine's load Q/N (inhalation air content Q / engine 
rotational frequency N) and a function of the engine rotational frequency N. 
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[0035] The feedback correction factor FAF is controlled based on the output signal of the 1st air- fuel 
ratio sensor 16 of the catalytic-converter 1 1 upstream to change considering 1.0 as a core that an air- 
fuel ratio should be maintained to a target air-fuel ratio. Moreover, study **** GA is a multiplier for 
making 1.0 change the feedback correction factor FAF as a core. 

[0036] An increase-in-quantity coefficient C is set to 1 .0, when it is a multiplier for increasing the 
quantity of fuel oil consumption and does not increase at the time of warming up and acceleration. 
And the air-fuel ratio setting multiplier M is a multiplier for obtaining the target air-fuel ratio 
beforehand defined according to an intemal combustion engine's operational status, and when a 
target air-fuel ratio is theoretical air fuel ratio, it is set to 1 .0. 

[0037] Next, feedback correction factor FAF and study ****GA is explained briefly, referring to 
drawing 4 and drawing 5 . In addition, the air-fuel ratio setting multiplier M is O (A/F) about a target 
air-fuel ratio. Supposing it expresses, they are theoretical air fuel ratio/(A/F) O. It will be expressed. 
[0038] Drawing 4 shows the routine performed by interruption for every fixed time amount. The 
relation first shown in drawing 3 (B) in step 50 when the routine shown in drawing 4 starts to target 
air-fuel ratio O (A/F) The target electrical-potential-difference value E of the output signal 29 of the 
corresponding 1st air- fuel ratio sensor 16, i.e., a current potential conversion circuit, is computed. 
[0039] As the air-fuel ratio setting multiplier M was described above, they are theoretical air fuel 
ratio/(A/F) O. If it carries out and fuel injection duration is made into TP-M, an air-fuel ratio is the 
target air-fuel ratio (A/F) O mostly. Becoming [ therefore ], the output voltage V of the current 
potential conversion circuit 29 of the 1st empty fuel consumption sensor 16 turns into the target 
output voltage E mostly. 

[0040] The air-fuel ratio of the exhaust gas with which it will progress to step 51 if the target output 
voltage E is computed in step 50, and whether the output voltage V of the current potential 
conversion circuit 29 being high compared with the target output voltage E and the 1st air-fuel ratio 
sensor 16 are exposed is the target air-fuel ratio (A/F) O. It compares and it is distinguished whether 
you are Lean. 

[0041] (The time (A/F) O, i.e., a target air-fuel ratio. When it is Lean, it compares, and it progresses 
to step 52, and it is distinguished at the time of the last interruption whether you were Lean.) [ V>E ] 
Here, at the time of the last interruption, when it is not Lean, since rich, it is judged that it changed to 
Lean and it progresses to step 53. 

[0042] At step 53, the feedback correction factor FAF at this time is memorized as FAFR. 
Subsequently, it progresses to step 54, and the skip value S is added to FAF and it progresses to step 
55. On the other hand, when it is judged in step 52 at the time of the last interruption that it is the 
Lean side, it progresses to SUTETSU 56 and the integral value K (K<S) is added to FAF, and 
subsequently to step 55, it progresses. 

[0043] Therefore, since the air-fuel ratio of the exhaust gas with which the air-fuel ratio sensor 16 is 
exposed is rich as shown in drawing 5 , if it changes to Lean, after only the skip value S is made to 
increase to the feedback correction factor FAF rapidly, it will increase gradually as the integral value 
K is added. 

[0044] On the other hand, when the air-fuel ratio of the exhaust gas with which it is not V>E at the 
above-mentioned step 51, i.e., the air-fuel ratio sensor 16 is exposed is judged to be rich to a target 
air- fuel ratio, it progresses to step 57, and it is judged whether it was rich at the time of the last 
interruption. When not rich at the time of the last interruption, it is judged that it changed firom Lean 
richly and it progresses step 58. 

[0045] At step 58, the feedback correction factor FAF at this time is memorized as FAFL. And it 
progresses to step 59, and the skip value S is subtracted from FAF and, subsequently to step 55, it 
progresses. On the other hand, when it is judged in step 57 at the time of the last interruption that it is 
rich, it progresses to step 60, and the integral value K (K<S) is subtracted from FAF, and it 
progresses to step 55. 

[0046] Therefore, if the air-fuel ratio of the exhaust gas with which the air-fuel ratio sensor 16 is 
exposed changes from Lean richly as shown in drawing 5 , after only the skip value S is made to 
decrease to the feedback correction factor FAF rapidly, it will decrease gradually as the integral 
value K is subtracted. 

[0047] The average of FAFL and FAFR is set to study ****GA at step 55. For this reason, if the 
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feedback correction factor FAF inclines toward the Lean side, for example, it will become larger 
than 1 .0 study **** GA. Therefore, fuel injection duration TAU becomes long and the feedback 
correction factor FAF is amended at a rich side. 

[0048] Moreover, if the feedback correction factor FAF inclines toward a rich side, it will become 
smaller than 1.0 study **** GA. Therefore, fuel injection duration TAU becomes short and the 
feedback correction factor FAF is amended at the Lean side. Thus, the correction factor FAF in this 
example is made to change focusing on 1 .0 by operation of study **** GA. 

[0049] The behavior of the feedback correction factor FAF shown in drawing 5 is the target air-fuel 
ratio (A/F) O. It is the same even if it changes. For example, target air-fuel ratio O (A/F) Even if it is 
theoretical air fuel ratio, it is made to change FAF focusing on 1.0. Therefore, target air-fuel ratio O 
(A/F) If FAF is fixed to 1 .0 when it is theoretical air fuel ratio (i.e., when the air-fuel ratio setting 
multiplier M is 1 .0), namely, when feedback control of air-fuel ratio is suspended, an air-fuel ratio 
will be maintained by theoretical air fuel ratio. 

[0050] It is the target air-fuel ratio (A/F) O similarly. When it is not theoretical air fuel ratio, it is the 
target air-fuel ratio (A/F) O about the air- fuel ratio setting multiplier M. If it considers as the 
corresponding value and FAF is fixed to 1 .0, an air-fuel ratio will be the target air-fuel ratio (A/F) O. 
It will be maintained. Therefore, it is the target air- fuel ratio (A/F) O about an air-fuel ratio. What is 
necessary will be to make the air-fuel ratio setting multiplier M into the value corresponding to the 
target air-fuel ratio (A/F) O, in order to carry out, and just to fix FAF to 1 .0. 
[0051] Next, the detection approach of the amount of oxygen by which adsorption maintenance is 
carried out is explained to a catalytic converter 1 1 , referring to drawing 6 . In addition, in drawing 6 , 
the continuous line shows the air-fuel ratio detected by the 1st air-fuel ratio sensor 16, and the 
broken line is showing the air- fuel ratio detected by the 2nd air- fuel ratio sensor 1 8. 
[0052] moreover, drawing 6 - time of day tl setting - an internal combustion engine - supply **** 
- the air- fuel ratio of gaseous mixture - Lean air-fuel ratio (A/F) L from - rich air-fuel ratio (A/F) 
R the air- fuel ratio of the gaseous mixture which switches compulsorily and is supplied to an internal 
combustion engine in time of day t2 - rich air-fuel ratio (A/F) R from - Lean air-fuel ratio (A/F) L 
The case where it switches compulsorily is shown. 

[0053] drawing 6 shows - as — time of day tl the air-fiiel ratio of the gaseous mixture which sets 
and is supplied to an internal combustion engine — Lean air-fuel ratio (A/F) L from - rich air-fiiel 
ratio (A/F) R the air- fuel ratio which will be detected by the 1st air- fuel ratio sensor 16 if switched - 
prompt - rich air-fuel ratio (A/F) R It changes, moreover, the air-fuel ratio of the gaseous mixture 
similarly supplied to an intemal combustion engine — rich air-fuel ratio (A/F) R from ~ the air-fuel 
ratio detected by (the inside of drawing 6 , time of day t2), and the 1st air- fuel ratio sensor 16 also 
when switched to the Lean air-fuel ratio - prompt ~ Lean air- fuel ratio (A/F) L It changes. 
[0054] On the other hand, the air-fuel ratio detected by the 2nd air-fuel ratio sensor 18 changes by 
different behavior from the air- fuel ratio detected by the 1st air-fuel ratio sensor 16, as a broken line 
shows drawing 6 . namely, time of day tl in drawing 6 the air-fuel ratio of the gaseous mixture 
which sets and is supplied to an intemal combustion engine ~ Lean air-fuel ratio (A/F) L from — rich 
air-fiiel ratio (A/F) R the air- fuel ratio which will be detected by the 2nd air- fuel ratio sensor 18 if it 
changes - first - Lean air-fuel ratio (A/F) L from - up to theoretical air fuel ratio — changing - 
after that deltaTR after only time amount was maintained by theoretical air fuel ratio — rich air-fuel 
ratio (A/F) R It becomes. 

[0055] on the other hand - time of day t2 the air- fuel ratio of the gaseous mixture which sets and is 
supplied to an intemal combustion engine — rich air-fuel ratio (A/F) R from — Lean air- fuel ratio 
(A/F) L the air-fuel ratio detected by the 2nd air-fuel ratio sensor 18 when it changes ~ rich air-fuel 
ratio (A/F) R from - first ~ theoretical air fuel ratio - changing ~ after that deltaTL after only time 
amount was maintained by theoretical air fuel ratio - Lean air- fuel ratio (A/F) L It becomes. 
[0056] Thus, the air-fuel ratio detected by the 2nd air-fuel ratio sensor 18 when the air-fuel ratio of 
the gaseous mixture supplied to an intemal combustion engine was switched is deltaTR. Time 
amount or deltaTL Being maintained by the theoretical air fuel ratio between time amount is 02 
which a catalytic converter 1 1 has. It is for a storage function. 

[0057] That is, when the air-fuel ratio of gaseous mixture is Lean, a catalytic converter 1 1 is 
adsorbed in the excess oxygen which exists in exhaust gas, and it is time of day tl . It sets and the air- 
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fuel ratio of gaseous mixture is the rich air- fuel ratio (A/F) R. If it changes and unbumt components, 
such as CO and HC, come to be contained in exhaust gas, it will be consumed in order that the 
oxygen with which the catalytic converter 1 1 was adsorbed may oxidize these unbumt components. 
[0058] Moreover, it is deltaTR in while the unbumt component in exhaust gas has oxidized by the 
oxygen with which the catalytic converter 1 1 is adsorbed drawing 6 . The shown period If the air- 
fuel ratio detected by the 2nd air- fuel ratio sensor 18 is maintained by theoretical air fuel ratio and all 
the oxygen by which adsorption maintenance was carried out is consumed by the catalytic converter 
1 1 The air-fuel ratio detected by the 2nd air- fuel ratio sensor 1 8 since the oxidation of an unbumt 
component is no longer performed is the rich air- fuel ratio (A/F) R. It becomes. 
[0059] Next, time of day t2 It sets and the fuel consumption of gaseous mixture is the Lean air-fuel 
ratio (A/F) L. Change starts adsorption of the excess oxygen by the catalytic converter 1 1 . It is 
deltaTL in while adsorption of oxygen is performed drawing 6 . While being shown, the air-fuel ratio 
detected by the 2nd air-fuel ratio sensor 1 8 is maintained by theoretical air fuel ratio. And if the 
adsorption capacity force of a catalytic converter 1 1 is saturated with oxygen, the air-fuel ratio which 
oxygen does not stick to a catalytic converter 1 1 any longer, and is detected by the 2nd air-fuel ratio 
sensor 1 8 will turn into the Lean air-fuel ratio (A/F) L. 

[0060] in addition, NOX contained in exhaust gas since oxygen is taken by the catalytic converter in 
exhaust gas while the absorption of oxygen is performed etc. — an oxide is returned, and NOX from 
that the adsorption capacity force of a catalytic converter 1 1 is saturated, simultaneously the lower 
stream of a river of a catalytic converter 1 1 etc. — an oxide will be discharged. 
[0061] There is an upper limit in the amoimt of oxygen in which a catalytic converter 1 1 can carry 
out adsorption maintenance, and the amount of unbumt components, such as CO, HC, etc. which can 
oxidize, so that there are many amounts of oxygen which can naturally carry out adsorption 
maintenance, and NOX which may be returned etc. — the amount of an oxide increases and the rate 
of purification of exhaust gas becomes high. However, it tends to decline with time, the upper limit, 
i.e., the oxygen adsorption capacity force, of the amoxmt of oxygen to which a catalytic converter 1 1 
can stick, and it is in the inclination for the rate of exhaust gas purification of a catalytic converter 1 1 
to deteriorate with this fall. 

[0062] Thus, since deep relevance is between the rate of exhaust gas purification of a catalytic 
converter 1 1 , and the oxygen adsorption capacity force, if the oxygen adsorption capacity force of a 
catalytic converter 1 1 is detectable, whenever [ degradation / of the rate of exhaust gas purification 
of a catalytic converter 1 1 ] can be detected based on the detection value. 

[0063] by the way, an internal combustion engine — rich air-fuel ratio (A/F) R gaseoixs mixture — GO 
only ~ supposing it is supplied, an insufficient air content can be expressed like a degree type. 
[0064] 

(Theoretical air fuel ratio - (A/F) R) -GO ... (1) Here, the amount of oxygen which run short if the 
rate that oxygen occupies among the air contents running short is set to alpha can be expressed like a 
degree type. 
[0065] 

alpha -(theoretical air fuel ratio - (A/F) R)- GO ... (2) And K=alphaand(A/F) R (2) types are as 

follows when it carries out. 

[0066] 

K -(theoretical-air-fuel-ratio / (A/F) R-1)- GO ... (3) 

Here, it is deltaTR in drawing 6 . It is the amount of exhaust gas which circulated the catalytic 
converter 1 1 in the shown time amount GO Then, this deltaTR The amount of oxygen emitted from 
the catalytic converter 1 1 in between should become the same as that of the amount of insufficient 
oxygen shown in the above-mentioned (3) formula. That is, the oxygen adsorption capacity force of 
a catalytic converter 1 1 is the inside GO of the above-mentioned (3) types after all. deltaTR A 
catalytic converter 1 1 can be detected in time amount by computing as an exhaust gas flow rate 
which circulated. 

[0067] By the way, as this example is shown in above-mentioned drawing 2 , in order to detect an 
inhalation air content, the air flow meter 7 is used. This air flow meter 7 has generated the output 
voltage proportional to the inhalation air content Ga supplied to an intemal combustion engine per 
unit time amount. Therefore, it is deltaTR to the inhalation air content Ga detected by the air flow 
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meter 7. If multiplication is carried out, it will be Ga-delta TR. deltaTR The air content supplied to 
the internal combustion engine into time amount, i.e., deltaTR, The exhaust gas flow rate which 
circulated the catalytic converter 1 1 in time amount will be expressed. 

[0068] Therefore, when the detection value Ga by the air flow meter 7 is used, the amount of oxygen 
which can carry out adsorption maintenance can be expressed with a catalytic converter 1 1 like a 
degree type. 
[0069] 

K -(theoretical-air-fuel-ratio / (A/F) R-1)- Ga-delta TR ... (4) 

by the way, NOX contained in exhaust gas if the oxygen adsorption capacity force of a catalytic 
converter 1 1 is saturated with oxygen and circulation of still Lean exhaust gas continues as described 
above etc. - oxide is emitted to absorption batch **** into atmospheric air with a catalytic converter 
1 1 . Moreover, when all the oxygen with which the catalytic converter 1 1 was adsorbed is emitted 
and circulation of still more rich exhaust gas continues, unbumt components, such as CO in exhaust 
gas and HC, will be emitted into atmospheric air. 

[0070] That is, in order to secure good exhaust air emission, it is necessary to control the oxide and 
unbumt component which are discharged as mentioned above to the minimum. Then, Lean air-fuel 
ratio [ in / on this example and / drawing 6 ] L (A/F) It was presupposed that a condition (time-of- 
day tl former condition) is made at the time of a fuel cut. 

[0071] A halt of the fuel cut from a fuel injection valve 12 to an internal combustion engine in an 
internal combustion engine, i.e., fuel supply, is performed when the fuel supply to an internal 
combustion engine is judged to be unnecessary during transit of a car. At the time when fuel supply 
is unnecessary, even if fuel supply is suspended, the time of an engine not stopping and an operator 
not having the intention of acceleration is said, and the time of the idle switch 13 which specifically 
detects that the engine engine speed by the engine-speed sensor 15 is more than a predetermined 
engine speed, and a throttle valve 9 is an idle location serving as ON corresponds. 
[0072] That is, when the fuel cut is working, only the air which does not contain a fuel is supplied to 
an internal combustion engine, therefore, the exhaust gas which circulates a catalytic converter 1 1 
does not contain a fuel, either - namely, NOX etc. ~ the air which does not contain an oxide will 
circulate, for this reason - according to this example - the air-fuel ratio of exhaust gas - Lean air- 
fuel ratio (A/F) L ** — even if a catalytic converter 1 1 is saturated with oxygen while carrying out - 
after that - NOX etc. - an oxide is not emitted into atmospheric air 

[0073] Moreover, as described above, while the fiiel cut is performed, a throttle valve surely serves 
as an idling location. Therefore, it is the rich air-fuel ratio (A/F) R during activation of a fuel cut. 
The flow rate of making a condition, then the exhaust gas which circulates a catalytic converter 1 1 in 
this case turns into few amoimts corresponding to the flow rate at the time of an idling. 
[0074] For this reason, rich air-fuel ratio R (A/F) Even if the oxygen which exhaust gas circulated 
and was sticking to the catalytic converter 1 1 is consumed and the unbumt component in exhaust gas 
comes to be discharged in atmospheric air, since there are few exhaust gas flow rates, the discharge 
of an unbumt component is controlled a little. 

[0075] Hereafter, the processing performed in the electronic control unit 20 of this example is 
explained to a detail with reference to the flow chart shown in drawing 1 and drawing 8 . In addition, 
this routine is an intermption routine started by every predetermined time deltat. 
[0076] If this routine starts as shown in drawing 7 , a fuel cut will be seen whether performing at step 
101 first. It is because it carries out at the time of a fuel cut as detection of whenever [ catalyst de- 
activation ] was described above in this example. When it distinguishes under fuel cut activation 
here, in order to detect whenever [ catalyst de-activation ], after progressing to step 102 and starting 
a fuel cut, it is predetermined time T (sec). It finds whether it passed or not. In addition, step 101 is 
equivalent to the above mentioned fuel cut detection means. 

[0077] When a fuel cut was not performing [ be / it ] in step 101 and it is distinguished, since there is 
fear of exhaust air emission aggravation as described above, detection is not performed whenever 
[ catalyst de-activation ]. Therefore, it progresses to step 103 in this case, and is the below- 
mentioned 02. The command which sets to "0" the flag flg with which under detection is expressed 
whenever [ catalyst de-activation ] while resetting amount Oof storage2st to "0", progresses to step 
104 continuously, and performs the usual fuel-injection control is issued, and processing is ended. 
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[0078] It sets to step 102 and is still time amount T (sec). When it had not passed and is 
distinguished, since it is thought that a catalytic converter 1 1 is not fully adsorbed in oxygen yet, this 
processing is ended as it is. And predetermined time amount T beforehand set up noting that 
sufficient oxygen for extent with which a catalytic converter 1 1 is saturated adsorbed (sec) When 
having passed is distinguished, it progresses to step 105. 

[0079] It is the predetermined rich air- fuel ratio (A/F) R about the gaseous mixture supplied to an 
internal combustion engine in order to make the oxygen with which the catalytic converter 1 1 was 
adsorbed emit at step 105. The operation of the fuel oil consumption Fi for carrying out is 
performed. In addition, this fuel oil consumption Fi is the rich air-fuel ratio (A/F) R in the flow rate 
Ga of the air suppUed to an internal combustion engine at the time of a fuel cut, i.e., the flow rate of 
the air which circulates a catalytic converter 1 1. It asks by doing a division. In addition, step 102,105 
constitutes the air-fuel ratio switch means described above with the below-mentioned step 112. 
[0080] Thus, it is the rich air-fuel ratio (A/F) R about the gaseous mixture supplied to an internal 
combustion engine. If it switches, it will progress to step 106 equivalent to the above mentioned 
capacity detection means, and the detection value Ga of the 1st and 2nd air-fuel ratio sensors 16 and 
1 8 and an air flow meter 7 will be read. And air-fuel ratios in and out (A/F) of the exhaust gas which 
exists those values in the upstream and the lower stream of a river of a catalytic converter 1 1, 
respectively (A/F) And a catalytic converter 1 1 is memorized as a circulating exhaust gas flow rate 
Ga at the time of a fuel cut. 

[0081] Then, out read at the above-mentioned step 106 in step 107 shown in drawing 8 (A/F) It sees 
whether it is near theoretical air fuel ratio. Here, it sets to the above-mentioned step 105, and is the 
rich air-fuel ratio (A/F) R. It is out (A/F), when the switched gaseous mixture circulates a catalytic 
converter 1 1 and has arrived even at the lower stream of a river. It is adjusted near theoretical air fuel 
ratio by the oxygen emitted from a catalytic converter 1 1 (equivalent to the inside of drawing 6 , and 
period deltaTR). 

[0082] That is, out (A/F) It becomes near theoretical air fuel ratio because the oxygen to which the 
amoxmt of insufficient oxygen in the exhaust gas discharged by the internal combustion engine is 
emitted from a catalytic converter 1 1 is compensating. Therefore, out (A/F) If the amoxmt of exhaust 
gas which circulated the catalytic converter 1 1 during the period distinguished as it is near 
theoretical air fuel ratio, and the amount of insufficient oxygen in the exhaust gas are detectable, the 
amount of oxygen of oxygen emitted from the catalytic converter 1 1 during the period, i.e., the 
amount which was sticking to the catalytic converter 1 1 which was a saturation state with oxygen at 
the time of the above-mentioned period initiation, can be detected. 

[0083] Then, it sets to step 107 and is out (A/F). When it is distinguished that it is near theoretical air 
fuel ratio, it progresses to step 108 and is 02. 02 which set the storage measurement execution flag 
fig (flg<-l), and was subsequently described above Amount Oof oxygen2st emitted from the 
catalytic converter 1 1 in step 109 equivalent to a storage calculation means It calculates based on a 
degree type and this processing is ended. 

[0084] 02st <-02st+Ga-(theoretical-air-fuel-ratio / (A/F) in-1) -deltat - here Ga -(theoretical-air- 
fuel-ratio / (A/F) in-1)- deltat is R in the above-mentioned (4) formula (A/F). The detection value 
(A/F) in of the 1st air-fuel ratio sensor 16 is assigned, and it is deltaTR. While substituting deltat 
which is the starting period of this routine, since it is easy, it is the formula which comes to omit a 
constant K. 02 [ that is, ] Amount Oof storage2st **** - the amount of insufficient oxygen in the 
exhaust gas which circulated the catalytic converter 1 1 from the time of the last routine activation by 
the time of routine activation of this time whenever step 109 is performed will be accumulated. 
[0085] On the other hand, it sets to the above-mentioned step 107, and is out (A/F). When it was not 
theoretical air fuel ratio and is distinguished, it progresses to step 110 and is 02. The storage 
measurement execution flag flg is seen whether set to "1." 

[0086] If the above-mentioned step 108 is activation settled (i.e., if emission of oxygen is started 
from the catalytic converter 1 1), since flg is set, it will progress to step 111. Moreover, gaseous 
mixture is the rich air-fuel ratio (A/F) R. It is immediately after switching and is still (A/F) out. 
When theoretical air fuel ratio is not reached, since flg is still "0", it ends processing as it is and 
equips next starting with it. 

[0087] At step 1 1 1 , it is out (A/F). R (A/F) It compares and both are seen whether be an almost 
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equivalent value. When both value still is not equivalent, it is judged as that to which oxygen is still 
emitted from the catalytic converter 1 1 here, and it progresses to the above-mentioned step 109, and 
is 02st further. Accumulation processing is continued and processing is ended. 
[0088] On the other hand, it is out (A/F) here. R (A/F) When it is an equivalent value, it judges tiiat 
the oxygen with which the catalytic converter 1 1 was adsorbed was almost consxuned, and 
progresses to step 1 1 2. At step 1 12, it is the rich air-fuel ratio (A/F) R. In order to end the fuel 
injection for attaining, fuel oil consumption Fi is set to "0." 

[0089] And 02 [ in / at continuing step 113/ this time ] Amoxmt Oof storage2st It is 02st about the 
table showing the relation between the oxygen adsorption capacity force of the catalytic converter 1 1 
which recognizes as oxygen adsorption capacity force of a catalytic converter 1 1 , and is shown in 
drawing 9 , and whenever [ catalyst de- activation ]. Whenever [ catalyst de-activation ] is detected 
by referring to. In addition, this step 1 13 is [ whenever / above mentioned degradation ] equivalent to 
a detection means. 

[0090] Thus, if it is judged according to this example that the oxygen with which the catalytic 
converter 1 1 was adsorbed in step 1 1 1 was consumed mostly in addition to performing detection of 
whenever [ catalyst de-activation ] at the time of a fuel cut with few exhaust gas flow rates, in step 
1 12, fuel injection will be ended immediately. Therefore, in case whenever [ catalyst de-activation ] 
is detected, unbumt components emitted into atmospheric air, such as HC and CO, are controlled 
epoch-makingly compared with conventional equipment. 

[0091] Detection processing of whenever [ catalyst de-activation ] is ended at the above-mentioned 

step, and it sets to step 1 14 in preparation for the time of this routine starting on and after next time 

below, and is 02st. And both flg(s) are reset to "0" and this processing is ended. 

[0092] In addition, in the above-mentioned example, the 1st air-fuel ratio sensor 16 is formed in the 

upstream of a catalytic converter 1 1 , and it is based on the detection value (A/F) in, and is 02. 

Amount Oof storage2st Although considered as the configuration (the above-mentioned step 109) to 

compute, it is the air- fuel ratio (A/F) R of gaseous mixture. It is good also as a configuration which 

omits the 1st air-fuel ratio sensor 16 as being based and performing the calculation. 

[0093] Moreover, it sets in the above-mentioned example and is the detection value (A/F) out of the 

2nd air-fuel ratio sensor 18. It is a time of reaching theoretical air fuel ratio 02 Amoimt Oof 

storage2st Although considered as the measiirement initiation stage (the above-mentioned step 107), 

it does not restrict to this and the above-mentioned step 105 is performed, and the air-fuel ratio of 

gaseous mixture is the rich air-fuel ratio (A/F) R. It is good also as a configuration which starts 

having changed as conditions. 

[0094] 

[Effect of the Invention] since the Lean air-fuel ratio condition at the time of detecting whenever 
[ catalyst de-activation ] is generated like **** at the time of a fuel cut according to this invention ~ 
continuous - a fuel - even if Lean exhaust gas is discharged - that time — NOX etc. — an unbumt 
component is not emitted into atmospheric air 

[0095] Moreover, compared with the equipment of the former [ amount / of an unbumt component, 
such as CO discharged in atmospheric air after switching the gaseous mixture supplied to an intemal 
combustion engine in order to compute the oxygen adsorption capacity force of a catalyst since fuel 
injection will be completed immediately, if there are few flow rates of exhaust gas since it is at the 
fiiel cut time, and the air-fuel ratio of a catalyst lower stream of a river serves as fuel Rich to fuel 
Rich, and HC ], it decreases epoch-makingly. 

[0096] Thus, whenever [ concerning this invention / catalyst de-activation ], detection equipment has 
the features that always good exhaust air emission is securable at the time of detection of whenever 
[ catalyst de-activation ] while being able to detect whenever [ catalyst de-activation ] with high 
precision based on the oxygen adsorption capacity force of a catalyst. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the principle Fig. of detection equipment whenever [ conceming this invention / 
catalyst de-activation ]. 

[Drawing 2] It is the general drawing which expresses the configuration of one example of detection 
equipment whenever [ conceming this invention / catalyst de-activation ]. 

[Drawing 31 It is drawing showing the output characteristics of the air- fuel ratio sensor used for this 
example. 

[Drawing 4] It is the flow chart of the air-fuel ratio feedback control routine which the electronic 
control xmit in this example performs. 

[Drawing 5] It is the timing diagram which shows change of an air-fuel ratio feedback correction 
factor. 

[Drawing 6] It is drawing showing the detection value of the 1st air-fuel ratio sensor in this example, 
and the detection value change of the 2nd air-fuel ratio sensor. 

[Drawing 7] In order to detect degradation of a catalyst in this example, it is the flow chart (the 1) of 
the processing which an electronic control unit performs. 

[Drawing 8] In order to detect degradation of a catalyst in this example, it is the flow chart (the 2) of 
the processing which an electronic control unit performs. 

[Drawing 9] It is a table showing the relation between the oxygen adsorption capacity force of a 

catalyst, and whenever [ catalyst de-activation ]. 

[Description of Notations] 

Ml Fuel cut detection means 

M2 Air- fuel ratio switch means 

M3 Capacity detection means 

M4 02 Storage calculation means 

M5 It is a detection means whenever [ degradation ]. 

I Internal Combustion Engine 

6 Air Intake Duct 

7 Air Flow Meter 
9 Throttle Valve 

I I Catalytic Converter 

12 Fuel Injection Valve 

13 Idle Switch 

16 1st Air-fuel Ratio Sensor 

1 7 Flueway 

1 8 2nd Air- fuel Ratio Sensor 
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[Procedure revision] 

[Filing Date] December 4, Heisei 10 

[Procedure amendment 1 ] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] After switching the exhaust gas supplied to the catal5^ic converter formed all over an 
internal combustion engine's exhaust gas path to fuel Rich from fuel Lean to theoretical air fuel ratio 
and performing this switch, it sets to detection equipment whenever [ catalyst de-activation / which 
detects whenever / said catalytic converter's degradation / based on a period until the output signal of 
the air- fuel ratio sensor arranged in the lower stream of a river of said catalytic converter turns into a 
signal showing fuel Rich ], 

A fuel cut detection means to detect a halt of the fuel supply when the fuel supply to said internal 
combustion engine is suspended under a predetermined operation situation, 

It is detection equipment whenever [ catalyst de-activation / which is characterized by having the air- 
fuel ratio switch means which switches the gaseous mixture supplied to said internal combustion 
engine to the predetermined air-fiiel ratio set to the rich side to predetermined period theoretical air 
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fuel ratio when this fliel cut detection means carries out predetermined time continuation and a halt 
of fuel supply is detected ]. 

[Claim 2] It sets to detection equipment whenever [ according to claim 1 catalyst de-activation ], 

Said air-fiiel ratio switch means is detection equipment whenever [ catalyst de-activation / which is 

characterized by stopping the switch to said predetermined air-fuel ratio when the output signal of 

said air-fuel ratio sensor turns into a signal showing fuel Rich ]. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0017 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0017] The fuel cut detection means Ml detects a halt of the fuel supply, when the fixel-supply 

condition to an internal combustion engine 1 is supervised and fuel supply is suspended under a 

predetermined operation situation. The air-fuel ratio switch means M2 switches tiie gaseous mixture 

supplied to an internal combustion engine 1 to the predetermined air-fuel ratio set to the rich side to 

predetermined period theoretical air fuel ratio, when the fuel cut detection means Ml carries out 

predetermined time continuation and a halt of fuel supply is detected. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0018 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0018] Moreover, whenever [ degradation ], the detection means M3 detects whenever [ catalyst's 

degradation ] based on a period until it outputs the signal with which the air- fuel ratio sensor 1 8 

expresses fuel Rich, after the air-fuel ratio of the gas supplied to the upstream of a catalytic converter 

1 1 by the air-fuel ratio switch means M2 is switched to fiiel Rich, 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0022 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0022] Under the present circumstances, while the amount of insufficient oxygen in exhaust gas is 
suppliable with the oxygen with which the catalytic converter 1 1 was adsorbed, the air-fuel ratio 
sensor 1 8 outputs the signal showing theoretical air fuel ratio. And when all the oxygen in a catalytic 
converter 1 1 is emitted, the signal with which, as for a fuel rich next door and the air- fuel ratio 
sensor 18, the ambient atmosphere of catalytic-converter 1 1 lower stream of a river expresses fiiel 
Rich is putputted after it. A period until it outputs the signal with which the air-fuel ratio sensor 18 
expresses ftiel Rich after the air- fuel ratio of gaseous mixture is switched to fuel Rich is 1 1 catalytic 
converter02. It becomes the die length according to the amount of storage. Then, the detection 
means M3 detects whenever [ catalyst's degradation ] based on this period whenever [ degradation ]. 
Here, while the flow rate of the exhaust gas which circulates a catalytic converter 1 1 is little, at the 
time of predetermined period termination, a switch in the fuel cut condition is again performed by 
the air-fiiel ratio switch means M2. Therefore, unbumt components emitted into atmospheric air after 
emission of all oxygen, such as CO and HC, are controlled by pole small quantity. In this case, an 
unbumt component is further controlled by considering as a period until it outputs the signal with 
which the air-fuel ratio sensor 18 expresses fuel Rich for the above-mentioned predetermined period. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0023 

[Method of Amendment] Deletion 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0042 

[Method of Amendment] Modification 
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[Proposed Amendment] 

[0042] At step 53, the feedback correction factor FAF at this time is memorized as FAFR. 

Subsequently, it progresses to step 54, and the skip value S is added to FAF and it progresses to step 

55. On the other hand, when it is judged in step 52 at the time of the last interruption that it is the 

Lean side, it progresses to step 56 and the integral value K (K<S) is added to FAF, and subsequently 

to step 55, it progresses. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0051 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0051] Next, the detection approach of the amount of oxygen by which adsorption maintenance is 

carried out is explained to a catalytic converter 1 1 , referring to drawing 6. In addition, in drawing 6, 

the continuous line shows the air- fuel ratio detected by the 1st air-fiiel ratio sensor 16, and the 

broken line shows the air-fuel ratio detected by the 2nd air- fuel ratio sensor 18. 

[Procedure amendment 8] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0052 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0052] moreover, drawing 6 ~ time of day tl the air- fuel ratio of the gaseous mixture which sets and 

is supplied to an internal combustion engine — Lean air-fuel ratio (A/F) L from — rich air- fuel ratio 

(A/F) R compulsory — switching — time of day t2 the air-fuel ratio of the gaseous mixture which sets 

and is supplied to an internal combustion engine — rich air-fuel ratio (A/F) R firom — Lean air- fuel 

ratio (A/F) L The case where it switches compulsorily is shown. 

[Procedure amendment 9] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0080 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0080] Thus, it is the rich air-fuel ratio (A/F) R about the gaseous mixture supplied to an internal 

combustion engine. If it switches, it will progress to step 106 and the detection value Ga of the 1st 

and 2nd air-fuel ratio sensors 16 and 1 8 and an air flow meter 7 will be read. And air- fuel ratios in 

and out (A/F) of the exhaust gas which exists those values in the upstream and the lower stream of a 

river of a catalytic converter 11, respectively (A/F) And a catalytic converter 1 1 is memorized as a 

circulating exhaust gas flow rate Ga at the time of a fuel cut. 

[Procedure amendment 1 0] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0083 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0083] Then, it sets to step 107 and is out (A/F). When it is distinguished that it is near theoretical air 

fuel ratio, it progresses to step 108 and is 02. Amount Oof oxygen2st which set the storage 

measurement execution flag flg (flg<-l), and was subsequently emitted from the catalytic converter 

1 1 in step 109 It calculates based on a degree type and this processing is ended. 

[Procedure amendment 1 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Explanation of a sign 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Description of Notations] 

Ml Fuel cut detection means 

M2 Air- fuel ratio switch means 

M3 It is a detection means whenever [ degradation ]. 

1 Internal Combustion Engine 
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6 Air Intake Duct 

7 Air Flow Meter 
9 Throttle Valve 

1 1 Catalytic Converter 

12 Fuel Injection Valve 

13 Idle Switch 

16 1st Air-fiiel Ratio Sensor 

1 7 Flueway 

1 8 2nd Air-fuel Ratio Sensor 
[Procedure amendment 1 2] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Drawing 1] 




Ml 

^ 



1 f^mmm 

[Procedure amendment 13] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 8 
[Method of Amendment] Modification 
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[Proposed Amendment] 
[Drawing 8] 
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[Translation done.] 
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•^LT. K=a • (A/F) R t-ir^t. (2) ^(^jgJl ★ [0 0 6 6] 



(6) i|#^ip6- 1 5 9 0 4 8 

10 

i(^tS^i-Sr<?r;55/^<^ B2^^1t-fe::^iM 8(c:J:»9 
^^tts$n^^^,it^iy->^:^.tb (aXf) l^/^6o 
[0 0 6 0] i^, g^^oBS^f^ffl^^qT^nru^^rB^fi. 

[0 0 6 1 ] mm^l^^<-^ 1 l:05ni^^f:^i^Lt#5g^^ 

fl:;6s#^v>ja^^^^bLt#5CO, HC^(7)7^»,;*5>(7)fl:^ 

W15cL#5NOx ^(7:>g^e{bi{^coft/jSit:;^L, W^:^:^ 

[0 0 6 2] Z.(DX.0\^. mm:^>''^<—^ 1 10-)^%:^ 

:^ ^^{b^ b mm m,mmf) t <d m vxm\^ ^ r^stij^s 5 fc 

1 ii7)g$^Pi^«r^;^;^^^aii-6r t 
tl;«^^r^fb^60^MbS^1ttHr-^ S ^ ^ {c/j:6o 

[0 0 6 3] i::i5T\ f^^l^Mtcy :y^^^^Jt (A/ 

F) R <Dm^n.^-Go tL^im^^Mzt-t^t. 

[0 0 6 4] 



(1) 



(2) 



K - (Mt^^m^/ (A/F) R 

ccT?. ii6 4^(catr T*73^-rH#rpi4'(-«!fcat=iv/<-^ 

1 1 ^S£iiLfcS^^:^::^4^Go i:i-tt^^. C(7)ATr 

fa (3) ^(c:^-r^j£^^l:i:[^— ^/^Sfi-fT**i>5o 
0^19. fiti^^^w^-^j^ 1 i<7:)g$^Pii«p^:^{i, 

IE (3) ^^^Go ATr B$P«11^l;ift^i^3r>'/<-^ 1 

[0 0 6 7] <J::i5T% i^'mmm\z^\^^x\'t±^m2[z 

K • (Sf^?^«lt/ (A/F) R 



- 1) • Go • • • (3) 

tcj:i9<^f±S^;}xfcfliiA^^fl:GaicATR 

ji\ Ga • ATr fiATR v^^m^\zp^mmm\^Wi^^t\. 

tz^^m. irf£ibib. ATR B#FBl4'(c:fefc^='>'^^-^ 1 

[00 6 8] tifeoT. 3cir 7tCj:5l^ffiffiG 
[0 0 6 9] 



- 1 ) • G a • A Tr 



(4) 
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II 

mmti mm x-mfu u x y — v fj:m^ ;^ ^ co ^ii 

[00 701 o:^ 0 . ^yi^s ^-^mf^i- 

*5V^T^i. I^6tC^b^tt6 (A/F) L 

[0 0 7 21 19, m^Aioy vtm^^xy^^^m-^. 

[0 0 7 3] t.ti. ±m\.tiX'?i,cmM:^^y hmjibri 
t^j:^o t^oT. hco^^r^tcU y^^m^it 

[0 0 7 41 ^(DfzHl)^ V ^y^^m^ (A/F) r c7)# 

[00 7 5] i^T. :$:mmm(Dm^mm^^ yh20{z 
-'^^-h^^mi^xmmi.cmm-r^o ^(c/w-^^- 

[0 0 7 6] Ill7tC^-tct 



(7) i|#p^ip6- 1 5 9 0 4 8 

if/j-^^^o ^'Mmm^:isi^xnmm^itmomm^± 
n:^y hmn^ tmmi.fzm^\tmm^itm*kti^t:n^ 

fzmzy.^y^\ 0 2(cii^, ^Jpl-::^ y Vt^fMh^^X 

■So 

[0077] X'7'y:;^10 liC:iol^r:^.J|Sf:;^:y h/j-^^T 

a!<7)02 ^ h v^S02st^ "0" {cyir-^hi-^^ 
^tcj^iS^^MbS<^£ti'f'^^-r:77^f 1 gSr "0" h 

^V^T:^7^:y■7'l 0 4--ii;^ii^^(D^JN-'fil*^Ji|l^ 
[0078] ;^7"ix>^10 2{C^i5V^T^y^:^rr^T(scc) 

^ tt/^Blf ^^':)0#r«1 T ( 8 e c ) /jS^Sigi L7t <h WSU 
^;i^;^c:^'^^i;^'7^:y:/l 0 5--iitfo 
[0 0 7 9] :^'Ty':f\ 0 5 "Cfi, ^ i ^ 

i-5^^^^^:^c7:)y (a^f) r ^-r^fc 

m,M:GeL^V y^^mit (A/F) r T-f^S-f 5 <i: 
30 J:t)5Ri6bn5o i^. ^7^ ;/:/! 0 2, l 0 5 tima^c?) 

[0 0 8 0] :i<7:>J:9«cLTi^^msi(cg^^^i-^jis^^ 
^Vy^^m^ (A/F) R Ic1?]t9^^;i;^cib. tulSLfc 
;^:^*1^.m^l^(cti^^6;^7^:y:7^l o etcii^^^i^ 

t/»2^«Jt-fe>'iM 6, 1 8S.O^:3ir:7D>— 7<D 

nm=^>'^<—^ 1 1 Oiffi^t/T^tc^^E-r^^^^:;?/;^ 
O^J^lt (A/F) In, (A/F) out :S:TJ^i^3f*;<7 h 

^0 0f >^/^-^ 1 1 ^mm't^m^:^:^m,&G a t 

[0 0 8 1 1 jgct/>TIIl8tC^i-:^v".yr7'l 0 7T*fi. ± 
t^:^y^y::^l 0exm^j2^/utz (A/F) out ;!>SS^^ 
mM-&j5:X^^yj^^^^o Z:ZX\ ±td.:^'r yzfl O 5 
i,Z:jf6l^XV y^^^xit (A/F) r {Z^^ m^htltzM 

^^i)mm=^>'y<'-'^ 1 1 ^mmi.x^<DTm\:i^xm 

itLTVN^i^^, (A/F) out ^ 1 1 

(1^16'^, ^rnlATRtCti^) „ 

50 [0 0 8 2] 0*0, (A/F) out ;6>:Sf^gg^J±;#i5 
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(8) 

13 

■CV>6/j^^-Cfc^„ ti^oT. (A/F) uMt't^mw&^m 

[0 0 8 3] ^rT% 0 7{C4SV>r (A/ /o 

F) out /j^SI^^^.W^iaT^^<Jrm'J$tt/'cm^fi. 

1 g^'fe>;/ hU (f 1 g<-l) . ^5feV>T'tniaLfc02 >^ 
\cm-5\^'^xm%\^X^m<DmL^%%Tir^^ 

[0 0 8 4] 02st ^02st +Ga • {Mt^^mi^/ 

(A/F) in- 1) -At 

Ga • m^^mitX (A/F) in-l) - A 
ttl±IE (4) ^[Z^Vf^ (A/F) R tC^l^j^ltir 2(? 
>-iM 6 Ot^tUM (A/F) rn^ftAL. ^fcATR {C 

^^(DtLiiymWVi^mnV.Xt^^^X'h^o 0*19. O2 

[0 0 8 5] ±m:^'r^yy'l 0 7{C*5V^T, (A 

/F) out ;dSlll^^^itr'fi/^i>^fiJS«J$tL/c:^'^(i;j^ 

"r yy^l 1 0{cii^O2 X blx— v^ffiiJ^^Tv'-^i/ f 1 30 

[0 0 8 6] ±fa;^T^ 5/:/ 1 0 8 /jS^tTy^T**5tLf^. -t 

iitfo ^fc. rj^^^/j^y ^;/^^*?^it (A/F) R 
mx.'bttfcii:f^r'*>o-C. -^y^f (A/F) out i}m^^ 

mMzmLX\^^fj:\^^Xofj:m^\atf 1 gfi "0" 

^ X'fc ^ e> C7:) ^ ^^li^,f^^T L r ^!kiHi c7>®ifj(c{S X. 

[0087] ;^7",y^l 1 IT'fi (A/F) out (A 

2st o:>mn^m^mn\^xmm^mT'r^o 

[0 0 8 81 r;iT* (A/F) out ^ (A/F) 

R t^'^mmomxh^m^i^. nm=^:yy<-^ i i^z^r 
m^rix\^^rzmmr-\^tAy tins ^titzt^mi.. x 

(A/F) R t:mfSi'r^tzi^:>(om$^m^^f(^Tir^'ft 50 



^mW-^- 1 5 9 0 4 8 

14 

mmm^mF i ^ «o" .t-r^. 

[0 0 8 9] ^LT, gg< ^-r .y-T^l 1 3X\^^ m^^^. 
(C*5ft^02 ^ Mx— i;^l:02st ^9^m:^l^^<—^ 11 

mmMm^tit\^xi%Wi\^. m9\z^^-tm^^iyy<— 
^11 mm^&m^ti tmw:i^it&to:>m»^^^'i-T— 

[0 0 9 0] ^(7)J: 5(-:2l^*Kl^JtcJ:4T.n\ 
\zM^X^ :^'r y^l \ l{z:i6\^^X^^:=i:yy<--d^ 1 1 

60 t^^oT. mim'j^it&^^d^'t^miz^n^iz^kth^ 
tt^Hc, como:>^mf^'A:/jm^(ommitz^-^xmm 
mzym^n^o 

[0 0 9 1 ] ±m^y^ y':fxmm^i\::}^(Dimm^m^f^ 

TL. ^T»im}^m(^y^/i'-^i^^Wmzmx.X:^-^T^y 

^11 4tc*3l^T02st Rxif 1 g^*t;i "0" (cy-fe 
y hv^x^mcD^m^mT-r^o 

[0 0 9 2] _bfS^MM{C*3V^Tfl/^^n>'y<^^ 

1 i(D±mzmi(D^^xit'\ri^'^i e^^tt. -ecoi^m 

M (A/F) ^^tcS':3V^T02 XhU- i^J:02st 

ffi-r^ (±m^'ryy'l 0 9) mf&tVfzfjK ^^Mco 
^^it (A/F) R tC^-:5V^T^(50»tU^^T9 <^ L 

[0 0 9 3] ^fc. ±fE^^feM(-4b^i/^T(im2^j^.lt:ir 

>-iM 8 (oittfcjii: (A/F) out :^mt^^miti,zm\^fz 

<. ±f2:^'7^y:7"i 0 5 ^^tf LT?m'g^^O^;^J:b/j5y 
y^^mit (A/F) R tci;l3t9#^ofcC^^^frch L 

[00 94] 

immomm ±monu<:^mmitz^ti{t. mm^itm 

^ itr V > ^ ^6 . mm^^ {zmm y - > ^mn.:^^ yjmn^ 
^tixh. ^(DmizNOK m<D^mM^Afy>±n^izntti 

[0 0 9 5] ^tz. mU:^ y h^^Xh^tzi^^mU^ ^(^:^ 

mm{zm%¥mimT'i-^z.tt>h. mmmm^&mm 
ti^nm't^tz}^:>\z ^mmm ^zm^-r ^ f^^n. ^mn v 
y^\z-mKimx.tzm\z±%^^zmii^^ri^co. hc^ 
(D^mM^(Dmr-vi^oymmj^z]^-<xmmmzi&m.-t 

[0096] z(DXo{z^ :^mm\zm^mm^itm^iti 
a^^gn. mm<Dmm^&mmt}i,zm-5\.^xmm^i\:.m^m 
^f^m\ztkmir^zt^*-xt^t^{z^ mm^itm<Dmm 

m\z:^s\,^Xh^{zB:til-fj:m%^^ yi^B >'^m^X^^ 
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(9) 
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15 

[1212] ^^mf,cm^mm^it&^i^fi'mm:<o-mmi¥^io:> 
[(14] :^mmm\z^n^n,^mm^=^^y h:^>mmr^ 

-So 

(7)1) T'^6o 

[ms] ^mmmi,cm^xmm<D^i\:^^mi-^fz}sb{c 



10 



16 



0 2) X-h^o 
[^^•^-of^P.^] 

Ml h<^i±J#^ 



M2 
M3 
M4 
M5 
1 

6 h 

9 o h/u^vu:/ 

1 1 mm^>^<-^ 

1 2 »;Jl£|-«t^# 

1 3 K/u;^-< 

1 6 ^1 c^^^^tbirvi^ 

1 7 umm^ 

18 ^2(7:)^^itir:/f- 



20 



[Hi] 



[1112] 






M3 























^M5 



1 f^jffi«» 



Ml 



.M2 




1 f*}«l1«H 



16Sl<9^iiefttz>1^ 
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[117] 
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101 NO 
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IT 

CD 



103 



Os., : fig *-0 
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110 NO 
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[|g^T0] 1^ (1 9 9 9) 1 2;^210 



l^j^m^^] wmw-e—i 5 9 0 4 8 

[^1101 ^fUe^ (1 9 94) 6,^70 

i^m^wc] {ikmrn^^^^ne—i 5 9 i 
iti^mm^] i 2 4 s i 

FOIN 3/24 ZAB 

3/20 ZAB 

F02D 41/14 310 

// F02D 41/12 330 

41/22 330 

[F I 1 

FOIN 3/24 ZAB R 

3/20 ZAB C 

F02D 41/14 310 K 

41/12 330 J 

41/22 330 Z 



IttttJ0l 0^1 2^4 0 

tmM^ y v^mmkfm-^^^mwmx^xmPcm'i^^T:)^ 
'&<r>m^m.Wi^m^\z,n\^x') y^m\z.n'^^tiitm'& 



[MlEM^Jlg^] 0 0 17 

[00171 mmio y ht^m#i5:M 1 nmmm 1 
1 iy^m'm^mmm\^xm^^^(o^st'^^^ \.fz.m^. 

miEnM^mm^\ mm 

[MiE^Pj-^iIi^l 0 0 18 

[0018] ^Tt. ^Mb^^ta^i^M 3 

j«l^#^M2tc:J:»9«!fe««=j w<->$' 1 i(7)±i56fc#^«&$ 
(#^ttjE4] 

[ffliE^^#^^] 0>^^r={iJS 

[t«jE^^JSg^l 0 0 2 2 
[ffiIE*-fel 

[M:Ert^l 



~1- 



[0 0 2 2] Z<D^.. j|i^=rw<-:57 i 1 iCB^^^tlT 

mmmn \)^y^tf^^. ^j^it-fe vim s fi^!f4 y 

(DO2 :^Vu—^Jm\cjt.\LtL^^ttS:^o ^^X\ ^it 

^m-r^c ccT\ M^=3v^<-^ 1 1 ^^ii-r^sm 

»:)tfex./j^T:bix^, i^^oT. ±xa:>mm(D^n^m{c:ir6\^^ 
x±%^{znm^ti^co, Hcm(^:>^mfii^nm(>m 

[MiE^ct^JSi^l 0 0 2 3 
miEnfk^U^\ 0 0 4 2 

[0 0 4 2] y^TyZfS 3X\^. wOB#,i^jC:*5tt ^ >^ ^ 

^mWLX:^'ryZf5 5{zmtSo — ^^:y:7^5 2tC 

^ tifz t%\±:^y'y^5 6 iz-i-t/^yX F A F t^K5><it 
K (K<S) /jS^U^^tL, ^!^V^X*;^7"';/:/5 5(Ciitfo 

imiEMmm^^] 00 5 1 

[00 5 1] IIl6^#BaLoofiW;g=iW<^^ 1 

miEMmmu^] 0052 



[0 0 5 2] ^fc. meitB^mt} tCl^DU^TF^^^^tC 
m^^:}x5rS'^^CO^J^it^y->'^^i:i: (A/F) l 
fj^ibV y^^^mit (A/F) R tC3if|i!j6<)*C^*)^^, ^ 

mt2 i,ci6\.'x^mmm^zm'^^^ti^m^m.<D^m^^ 

Uy^^mit (A/F) R fj^hD-l^^Bit (A/F) 
[^S^ttIE9] 

imiEMmmB^] 0 0 s 0 

[0 0 8 0] :L(DXoi^ci.xp^mMmi^zmft^'i-^u^^ 
^])^y^^mi^ (A/F) R {zm^m^tzh^-Tyy 

10 6 fCit;^^ 1 RXfm 2 ^mtt-t 1 6 , 18 RXJ^ 

(c#?ti-^i^^M:^;^(7:)^^lt (A/F) in, (A//F) 
out >S:U^^i^;^:y h0#(cB!fe^^ 1 1 ^«ili->5 

imiEM^mB^] 0 0 8 3 

[MiE:^?fel mm 

[0 0 8 3] ^ZX\ :^'rvzr\ O 1 \z^\^x (A/ 

F) out i^m%^^m^{^'i&x^^hnm^f\.fzm^\'^. 

^^7=-^^>^i 0 8{cii^02 ;^ hu~i^ffiiJ^^T:7^^f 
1 g^irs/ h L (f 1 g<-l) , g;v^T-;^7"y7^1 0 9 

[^^tSlE 1 1 ] 

[ffliE*i-*^@^i m^(nmm 
Ml mmtiyvi^^^^ 

M2 ^^It^ «9 

M3 ^Mb^^m^^ 
1 p^^^r^ 

6 p^^y^ h 

7 znr^^D^— ^ 

1 1 l^iSti3>'y<^^ 

1 2 ^^|a|-P«lt# 

13 T-r K/t-^^-f .y^ 

16 mi co^!^.itir>-y- 

1 7 smiass 

18 m2(o^mit'^>-^ 

i^mmiEi 2 1 



2- 



miEM^m^^] mi 

[HI] 

12 




imiEM^mm^] mm 
miEi^m^B^] ma 

[HIS] 



1 F^miaiHi 

6 iRm5^:?h 
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